esp@cenet — Bibliographic data 



1/1 ^— V 



ELECTROLYTIC CAPACITOR 



Publication number: 



JP2003022938 (A) 
2003-01-24 

SHIONO KAZUJI; IKEDASOKA; MOROKUMA MUNEHIRO; 
SAITO KATSUDAI 

SANYO CHEMICAL IND LTD; MATSUSHITA ELECTRIC IND CO 
LTD 



Also published as: 



Publication date: 



[1JP4070004 (B2) 



Inventor(s): 



Applicant(s): 



Classification: 

- international: H01G9/028; H01G9/035; H01G9/022i (IPC1-7): H01G9/028; 

H01G9/035 

- European: 

Application number: JP20020086271 20020326 

Priority number(s): JP20020086271 20020326; JP200101 16018 20010413 
Abstract Of JP 2003022938 (A) 

PROBLEM TO BE SOLVED: To provide a novel electrolytic capacitor which is excellent in impedance 
characteristic, leakage current characteristic and reliability, and has a high breakdown voltage. 
SOLUTION: The electrolytic capacitor uses an electrolyte containing a conductive polymer (A) and an 
organic acid onium salt (B). The electrolytic capacitor is preferably of a solid type and more preferably 
uses organic acid onium salt which follows. That is, the organic acid onium salt contains onium and 
organic acid anions; the onium cation is one or more selected from the cation group of consisting of 
quaternary ammonium, tertiary sulfonium, quaternary phosphonium and tertiary oxonium; and the 
organic acid anion one or more selected from the group of anions obtained by removing protons from 
organic acids of carboxylic acid, phenols, mono- or di-phosphoric acid ester and boron complex. 
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1 

[ft*3si] »mtt^a^>^ (a) sr;=#itK^^i>^ 
m. (B) t^htj:^mmw^m\i^^:Lt%:w^t'r^mM 

-r 1 \^mm(omM^ i^fiy^. 
[11*^13] MiB (B) f)-Ttt(o^mm^^^j^m^ 

;3?7^:?hV^^rtS®&T:=^:r:/^:^^^?S!9. l> A:^^::d- 
[|i^3l4] tfflE (A) ^^^^-fife-^^^^lJ-^?— (A 
-1) XtiK^y -^--13: K-/^':/ K-:7'bT^#^;h. 

[»5ft:«5] MIE (A-1) ^^^.i^i; t'n-zK 

V >'f)>h^j:^m^>hmi'^tb^ lffi^/^cifl2^J^_hT?fo^ 
IS*:* 1-4 ^DV^"f 1 3l(;iiEgcCOmfl¥=' >^^>^i^o 
[S5R:«6] HUBS (B) (D:t:=^^M^:^^:t>':^^^4^^r 
:^^=-i7M.:^^:ti^X-h^n:^m 1 5 (D^/^TtL^^ 1 

h y ^^/u;^^/ur:/^:=^^^> 1, 2, 3, 4- 

h^^^.'W ^:5i^^y y 1, 2-v^;^^/l'-3 

5:i$^yy i-^^/u-3-:ii^/i.xr ^>*fyy 

^^^^olJ^e 1 a* fz.\^ 2 ±-efe^^*:S 1 - 6 <D 
m^ms] WiE (B) <D:^mmr=^:t:^i)^-:^/u^:^ 

:=^;?h>^x-fc6it:^3S 1 - 7 ^7D^^-rtv;6^ 1 m\^mm<Dmm 
[it3i?:^9i HuiE (B) (D^m^r=^:^'^i)^^^m^i^ 

mi^^io] ffriB (A) <bfjfE (B) (ommtti)^^ 

(A) : (B) =1:0. 1 - 5 "Cfe^S*::* 1 9 
[»5R:Sl 1] mria (B) l^:fcV>-C:d--e7A;^^;^^^ 
r:^^>'=i : 0. 2-3-efeeiS*:3Si'-'i ocoi/>-r 
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\mik-^ 1 2 ] 1-11 cDi^m/i^ 1 

(7)m«?=^:/'r:^f-^<7:>m^*T*foo-r> MfE (a) <om 
^^y-^-joj;t;?MfB (B) 

1 3 ] IS*:iS 1-11 ^7:•^/^Ttb/^)^ 1 ^Si-IS* 

[0001] 

10 u ^fDt-f¥u<f:i^m'i4i^55^^ (A) t^mm^=^^ 

(B) ^fflv^-5«fm/^m<»='>^y=Vi^{-M-r6tcD 
[0002] 

:^t:'— i?":/^60^sv^^(7D;eiS5^ie>^ttTV>§o tie*. iSJi^ 

[0 0 0 3] b^^L. r/^^:=■^7i^$fc^«*?:3>"z'>'i^ 

^(omMWt\^xvt'^i^^^:ymit^. 7, 7, 8, 8- 
7^ h^v-ry v^7«^:/ (tcnq) Jg^. ^y en 
— :^y^7h:7^>', fc'5v^^i/^^y r:=^y i^^cD^m 

^0 [0 0 0 4] 
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[0 0 0 5] — fn— yK ^:t>^=^l^. fe^VMlT 
[0 0 0 7] 

t^mm^^^j^^ (B) 

m/^M^^ (A) 25:t>'W^^^:?|-^'^Am (B) t-^h^^^ 
[0 0 0 8] 

^m^^ (A) fi*^-fi*£^^U-^- (A-l) X(i 

K/jf y-7-^r K-^^^^/ h (A- 2) ^ \^^~y'i.xnhti 
^it^^Xh^. (A-l) -v-^lr 

(a-l) <Dim-^tii'±2m^±.<om 

^^X^^o (A) (a-l) (DM^m (A- 2) ^ 

(a-l) (7:)a'&Bfi:i (A- 2) ^v—y^-r^-hcDX 

^h\^m^i^<n (a-l) (DM^m^ (a- 

(a- 2) nmim (a -2) T-feoT^>i:<. ^CO:© 
^ (a -2) f^K^k^J^b-CS^teiBi^-rS^l^^f^lK 

[0009] IS (a-l) t i.Xi,t^mm2--3 OXit^ 
^tb!^±(DTm(Dit^l^ (1) - (4) d^^tf^ifU^o 

( 1 ) mmm^E^mm^^t^m ; r^^ u^^. 1 . e - 

(2) ^mm^^it^^ '.^^^^^-^ Tly 

(3) ^-^T^nl^T-^^Sl'fl::^^^ ; t°n-/K 

(4) mils (1) ~ (3) (50. j^^^l-2 O^T^r/U-^ 
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m) . ry-^uS (:7^r:i/K •:^:75"/wS^) 

:Ltlh(D^J-^— (a-l) fl— SXfl—ill^±^ffll/^ 

■C^>J:i/\ ^:tt^(7)5 bi/^oii (3) (O'^^'ru 
y :/T^^^o 

[0010] mtm ( a - 2) ^ UTflTlB(7) ( 1 ) - 

10 (7) (75^ti^^;5^^^tf ^;h.^o 

( 1 ) ; mmmm, mmm. mmm. mt 
m. m.mm. mtmm ;^mmm L^>^i^mm. (e^^ 

1 --3 o<7)flifl:S:^;^/^7}^>^^i^ 
':fvi^<>:^;v:^iy^m^m . S^iS 7 - 3 0 603^*;^;^ 
20 ;v:^»:^mM (^S1=S^. ry^/vmm) W] ; IS^tS 

i^mfj y y y ^^t^v-s^-^ h y !>i^^) ; 

(2) h>'^:^t/^t7:):^ [ (1) (Dm^^mm.^'m 

:7:y>fk7K^®e> ])iyyyi\:.7mmm. ^r/SfrlE>^n h:/ 

^(Dr/u;^y^M (•:^hy^i^. ;t;y^7i^^) it. r>' 
^:=^'>Aj^. j^^l^3~i 0(D^^^r (hy;^f^/^ 

50 (3) iyTi/::=~^j^m,\mm:A^m^^^^^^i^ry==^^ 

^^m. ^mtvi^. ^y^yitviy. mcTf^^^t; 
m.'^B^mmw) \^m&m m^m.mtmmm 

m) ; ^t>^±fEiil^oT/^;^7 y (-^ h y ^i^. ;^ y 
-/O ( h y ^^/l-T^:^/. h y ::E:^yUr ^ ^-^) iS^o 

(7) ^<Dmm^mi^mit-(^^. umitmm. 

(a -2) i^—mxnz.mu±^m\^^xh^\^\ 
50 [0 0 11] (A) (A-l) ^ji^^-re:^*^ b 
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Xa. (a-l) Rmj-M\^<i,'t (a -2) ^M^XK 
)??$^ir^Tf50 (I) - (I I I) <D:^mmiifhti 

60 

n^m^(Dm^it,. (a-i) ^^#r^^«{-^^^v=^v 
^m^%:mm\^mit&^^n^o :i(Dm^\:^m<m (a 

xmm. m&^mmLxhx\^\ mm^xmm^ti^m 

^mmt\^Xa<^^(D'h(DXX<. 7jc. ^JT 

^^>/y nw-yV^y ^c^^^^— ^yp^ y ^^uvtJ^y =t 

(Tirh^hy/K h y /i-^) . <5rh>' (Tir 

[0 0 12] Jiis^i'&^^Kf^^y-^- (a-i) ^m-^ 

0. OS — Smol/l ®&>ft:^lj ( a - 2 ) ^S?^ 

b<f^O, OOOl'-'lOmol/K t-S? ^ b < 
fiO. OOl'-'Smol/l ^tfo i-i^t:b-^. ilBii-a^ 

(a-l) ^±lE^^;^?^{rS<5l>T. 
^:?^L<(iO. Olmol/ia-b. ^^(c:$?^b<(i 

0 . 0 5 m o 1 / 1 J^±'^^. »^ b < *i 1 0 m o 1 / 

iiiEii'&^«{'±®&^b^j (a -2) ^Ait^m,^mm\^'&-5 

U^T. ^[?^ U< f^O. 0 0 0 Imo 1/1 l^_h. 
$f^U<fiO. 0 0 Imo 1 / 1 J^±^;^. L< 

1 0 m o 1 / 1 i^r . ^ ^ ^ U<f^5mo \/\^ 
T-atPo a^;g2 5"C) m?^b<fiO. 1~1 
0, OOOmPa • s Tfe *9 . $ ^ t^^?^ b < 0 . 1 
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— 5 0 0m Pa • sXh^o 't^J:t>^. (M^g 2 5 
^) f«?*L<fiO. ImPa • sJ^±-e^!9. b 

<J110, OOOmPa- si^XTXh^. ^^{C&^L 

<(^500mPa • s J^TTfc^o 

'a^^{+-trJ:<. $T^L<ti-l 0 0t:'-'2 0 O^co?^;^ 

5 ot:(75tSHT:\ 1 -6 05>rBitT5. i^a^t^Ji 

<> m^^mmmm^M\^x-hJ^^\ 
10 [0013] ii I) ^mit^m^\z^^:^m 

^^^(Dx^^. (a-l) ^•^*-r^M+a'^i;i»^b< 

[0014] (a-l). (a- 2). ^Mm^ (D 

xmif^thrch(Dtm\:^h<D^jgEmx^. &^bv^t>^7) 

t (I) ^fWICtrfc^o ±fB^{l^^M^^t^ (a -2) ^ 
$!?^b<tlO. OOOl-^-lOmol/K 

b<fio. 0 0 i — smo i/i-^t>o -tia 

20 l&>^k^J^^R^^ (a -2) ^»^b<f±0. 000 Imo 

1/mii. $^{:i^?^b<f'±0. OOlmol/m 
±-^^. $T ^ L < 1 0 m o 1/1 J^T. ^ h U 

< *i 5 m o 1 / 1 ^T-^tf^ m^^m^^j^^<Dm^^w 

XX tij^i.<ift~6 ox:--2 0 o'C(Dumumx\ 

— 2 5*C(7?igHT-l'-6 0 5)'ra?T5o f^l[-&f^±l20m 

[0 0 15] (III) mmM^\zx^jj'& 

30 ^m^(Dm^i^. (a-l) ^§f^b<fl (a -2) ^ 

(I) i&t;^ (I I) (Dm-^i-tit^mtm^xh^ 
(III) f±m»fi-&T-fc6o 

[0016] (a-l). (a - 2) . ^^Jfi_hia<D 

(I) ^t>' (II) <tlRlct<?:>/^^^1^ffi-e#. (a-l) 

(D»^\^\,^h(On (I) ^IrIC-C'^^o (a -2) (Dttl- 

^uv^^^(D^^:7^u h>^®&:S:t^^<7)*S> iag^^o^-^eoig-c 
[0 0 17] JiK^y^fi^y-e- (a-l) ^0. 01 

--lOmol/K l::^:? ^ b<«0. 05~5mo 
1/1 ^-a^. (a -2) *&^b<f^O. 0 0 

OOl — lOmol/K L < 0 . 0 0 0 

l-Smo 1/1-^ti^o 'f'fj:t>%^ 

(a-l) ^±.mmm\z.m-5\^^x^ »^b<(io- oi 

mo 1/ mil. $:^W?^L<(10. 05mol/l 

-h-a ^ L<fil0mol/1 igJlT. ^ ^ l^:^? ^ 
b < 5 m o 1/1 J^T^tfo ^ y^d JilS?^V^f±^^l::^J 

50 (a -2) ^±lEi§^K^;lK<5v^T. &^b<fio. 00 
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0 0 1mol/m±. ^hl::B^\^<lt^O. 0 0 0 1 
mo *?^U<fil Omo \ / \ ^T. 

^ b< ('is mo l/li^T'^ti^o 

[0018] m^^frfl^^qcoM-g^^f^^-C J: < . b 
< f^- 1 0 ox:'--2 0 ot:<DM^lQlS-t'alfl;u. i^-- 
4smmm^^no. ^ibic:iif^b<(±i ot:--! oo 

^(7:)tBH-e 1 6 0 i^mry 5 c 
[0 0 19] «^^l±f5^?:)*a^'g':bii:-C=I:/T'>'1^^^ 

^ffli^if^-ef-i^?^ L< f^o. I'-svvs. SCE (la 

[0020] (I) --(III) -x:mhivfz.m^m (A 

[0 0 2 1] :itih<Dm^^mx'^)^^^thfz.m^mn^ 
^s:-m»s-^^y (A-i) T-fc!!). ;n7)^y-^-ic 

^f^l^iK-^'-^V'h (A- 2) ^ K-:7^bTffiV"^x%J: 
i/\ K-:7^ (^/^fi K-t:'•>'>5^^^^5) t\ii. (A- 

1) (A- 2) (Dm\^mM^mfim^r) . (a-d 

^^k^J (a -2) {rm-T-^^'li^^ct^m^ 
[0 0 2 2] (A- 2) LTtiTfS(7)t><7)^^^if ^tt 

(1) :7^n h:/^;^<^:/u mm. mm. m 

y >':7 5/{t:7*cmS^^) ;5^T-l:i, ooo*»(^^g; 

h ^-^^) . j^^s 7-30 (D^mm:^ /^^^ i^m (ss 

mm. '7^;vm.m . j^^mi-s 0(7)fliK^;^/u>}^:/ 

^7 — 3 o<7:)3S=#i^;^/^;i^>'^ (^v-if >';^/U7}^>-^. 
p - ^] ; fiS^J^l^^S 1 . 

0 0 0-1, 0 0 0, 0 0 0 (DWsi^l-^mm (Tiey;^^ 

[0 0 2 3] (2) /Nn^V^t>VNny^Wb^ ; 
V. ffl:7-/>ft;>^^^. Sig'fkyv'. 51:7 -/{by v. ^^t: 
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i^mmi--3 o(Dmmm:^/i-yt^:ym. j^*S7~3 

(A- 2) fi-5®X{i^Wl^Ji^^v^rt>J: 

[0 0 2 4] (A- 2) CO^!s>[]Dfl— B. (A-l) 

^^:fjmxiit. (A- 2) ^MffiX(i^?g-e (A-i) <^ 

(A- 2) ^^^LAcj^^gf^ (A-l) ^mm\^x. 
(A- 1 ) ^m<i^ vxmi±^^^i>irm^it^m^ k-:/ 

20 (A) Xh^o C(7)j:5t-UT»mttii5^>^ (A) 

j^^n. ^(75#«m^$T^u<f±i 0-5^1 0 5 s/ 

cm-Cfc!9. $^{:i$?^L<fil O-^'-l 0 5 S/c 

m-cfc^o ■r>:efc>'^> •^(7:)«m'i4ti*f^b<f'±i 0-5 

S/cmJ^±. ^1::$?^ L< fll 0- 2 S/cmJ^± 
[0 0 2 5] *^H>^^;l:^b^V^X^m^:t-^^7A:^ (B) fi 
(B) ^ bTfl:^^!>A;;^7^:^>^C0^11^i^-efe«9. * 

SO /vi^^^J^.. AWl-^:^^=''^J^. 3m,:t^y=^^J^f)^h 

^j:^:^^:tl^(Dmf)^hmi^ti^ 1 ffi^ fcti 2 ^J^_bi?fc 

^^^il^me l«eJ^_hTfo5^1«^:^^l?Ajar*&S^ 

[0 0 2 6] ^ (B) \:im\^^hti^:^=-i^J>^:^'^:^xo 

(I) 4S^T>^:=^'?i^;^7^:e->^ b-ctlTIE^T:) (I- 
40 1) ~ (I-IO) -^^^mifhtl^o 

(i-i) ^mm:4--'3 0Xi^'tthi^±(Drju^/\-Rrj 
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p 

[0 0 2 7] (1-2) jK^ifce-a oxf^-=e;h.i^iL±<^ 

[0 0 2 8] ( I - 3 ) ^mWc 3-30 Xn^tl&.±.(D 
N— ^^/U— N-^ -^/l^t't^ y i/:=irj7i^^ N, N- 

N-3i^/V-N~p«^/U^/W7^: y ^"^^s N, N 
[0 0 2 9] (1-4) ge^i&:3'-3 0Xfi-?::n.J[^±(7) 

^ 5: ^^>/y zni^i, ; 1 , 2, 3- h y yf^/w ^^v^^y 

ri^I^A. 1, 2, 3, 4-7^ h^^^/^^r ^:^V^ y 

1, 3, 4- hy ^f^/u-2-^^/w^:/yy^ 

1, 3~v^y^/U-2, ^^:/V 
y:=^'?^. 1, 2-i^7i^/^-3-:3i^yW ^^Vy 

e^A, 1, 2, 3, 4-x h^^^/w y 

1, 2, 3- hy^^/w-r ^^y^y^!>A. 4-v- 
ry-i. 2, 3- hyp«^/w^^vy:=^!?j^. 2- 
e^r y f'/v- 1 . 3-v>;^^/w ^iJ^y^y ^e^^v 4 
-Tir^/v-i. 2, 3- hy ^i5^y*y 

ix. 3 -Tir^/u^i^/i-- 1 , 2-v?^^/W ^ ^V^'y 
^!>ix. 4 ^/i-;^/!^^' v^p^ f^/i-- 1 , 2, 3- 

1, 2, 3- h y ;^^/W ^ ^V^'y ^"^A, 3->a^/u^ 

2-i:^?^^/i^^ ^yyv ^-i^J^. 3-t 

Kt3>v/:ii^/V- 1 , 2-v?;^^/l/'Y ^ ^y'y ^^^^ 
4-t Kn:3ei/>^ylx- 1. 2, 3 - h y ^ 
y y ; 

[0 0 3 0] (1-5) ^mm3--3 OXn^tli^±(D 
^^^vy-^A;!, 3-v^^f^/i->i' 5:^vy 1 

^iJ^y^y 1^3., 1, 2, 3-1-ypff^/W^ 

ij^y^ye^i^x 1, 3-v?y^/w-2-:n^/w ^>5^V'y 
1, 2. 3- h y^f^/w ^^^y^y ^7A. 1, 2, 

3, 4-7^ h^:ii^/l-^ ^^y^y 1. 

^^y'V ^J^. l-^>^//l--2, 3- 
v^^^/I^-^ ^>5^y^y -J^A, 4_o/7'y_l^ 2. 3- 

h y T^^/i-^ 5:^v^y "j'ix. s-v-ry ^^^/i— 1, 2 
-v?y ^/^-r ^ ^^yy ^7ix, 4-rir'^/i— 1, 2, 3 
- h y ^^/^-r ^ y 3-rir^/i-y ^/u— 

1. 2-v^y^yW ^i5^yy 4-7f^/i';«7/U7!f:?h 

^v-y^/u-i, 2, 3- h y y^/w 5:^y'y 
3-y ^/^;^/^/K:?i-^iyy ^/u- 1 , 2-v?y ^/b-r 5: 
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i5^V'y!j7ix. 4-yK^v'-l, 2, 3-hyp^^/W 

^!^^yye7^s 4-^/w5:/v-i, 2, s-hy^t^/^ 
^i/y*y 3-21^/^^:/^;^^/^- 1. 2-v^y^ 

/t-^ ^ ^^y^y 3- t: Kn^v/:3i^/v- 1, 2-v? 

y ^/l^-f ^^^'y'y e7i>s. 2-t Kn:3f-iy:ii^/U-l, 3 

^lij^y y N, N' — v^y^/i-^vy 
^ ^^^y y :=^^7^. N, N' — v^^^/v-o-y-r ^ ^y 
y^!>A, N-y^/w-N' — ^^/i^^vy-f ^^v^'y 

70 [0 0 3 1] (1-6) ^mm4--3 0Xi^'ttl^±<r) 
Knlf y 5: v?^ii7i:K ; 1, 3-v^^^/^-7" 
t Kci t:'y 1, 2, 3- h y y ^/v-'T hy 

t: Kp t'y ^t^^^l^i^x 1, 2, 3. 4-y^hy7«^/l- 
7" t: Kt^ t'y ^ v>:=^^ix. s-y^/u- 1, 
TifbTv-^n [5, 4, 0] -7 -i7>'v'±=^^M.^ 5 
5-v?rift'v'i5'C2 [4, 3, 0] -5 

-y^^i^A, 4-v'Ty-i. 2. s-hyy^/^T' 
t: Kn t-y ^ v^^-^i., 3 -v-ry y ^/w- 1 , 2 

-i>y ^/t-T^ t t^y 5: v?^!>^. 4-Tir^/i- 
20 -1, 2, 3- hy 7f^/Ux h^t KHb-y ^v?::i?7 

3-rHr^/vy ^/u- 1, 2-e>y^/i-^ t K 
n t'y 5: v^:=^>^ix. 4-y ^/L'i7/i-7K:^^v'y ^/i— 

1, 2, 3- hy 7«^/i-x h^t: Kc3t''y ^: v^n-e^i^. 
4-yh^i/-l. 2, 3- h y y ^/l^T" t Kn e 
y^v^:=-!>A, 3 -y h^^ri/y ^/l-- 1 , 2-^/y^/^ 

t Ki=^ t:°y 5: v^— 4-t: Ko;3^-v'y^/^- 
l, 2. 3- hy ^^/ux h^t Ki:it'y ^: v?=■l?^^ 

2- t Kn^v-^n^/U- 1. 3-v?y^/i-7' h^t: Kt3 

t-y 5:i:/ri.e7i.^ ; 

30 [0 0 3 2] (1-7) ^mm4--3 OXi'±'^tl^±(D 
t'y ^ ; 1 , 3 -v^y ^/l--- 2, 4- 

>bL<fl-2, 6 -i/t Ki:i ey 5: v^i:^r>ix, 
^1, 3-v^;^^/^-2, 4 (6) - t Kn t" y ^ 
:=i!?A^«l5L. ieJtT^^#60^mtrffiV^^o ] 1. 2, 

3- hy^^/W-2, 4 (6) -v^fc Kn ey ^ 

ix. 1, 2, 3, 4-7^ h^;^^/^- 2, 4 (6) -v^ 
t Kn t'y ^ >?r:^r^A. 1, 2, 3, 5-7"h^p«^/^ 
-2, 4 (6) -v^t: Kn t-y ^ v^:=:i^ix. 8 - y 
-1, 8 -v^r1^*fc^^v'^ n [5, 4, 0]-7, 9 (1 
40 0) -!>^^t';^v^:3i- ^7A, 5-y^/U-l, 5-v?T 
-^tri/^a [4, 3. 0] -5, 7 (8) - y 

r^ix, 2-v'ry ^^/i-- 1. 3-v^y^/v-2. 4 
(6) t'-y ^ i/:^!^? A. 3 -TiT'^/uy ^/i- 

-1, 2-v?y^/W-2, 4 (6) -v?t Kn t-y ^ V? 
^^A. 4-y^/i^:^7/i-7K;d-^v/y^/v- 1, 2, 3- 
hyy^/^-2, 4 (6) -v^t Kn t-y ^ v^rnT^i,^ 

4- yh^v^-l, 2, 3-hy;^^/U-2, 4 (6) 
-v>t: Kn h-y 5: 4 -^J^/^^ /U- 1 , 2, 3 
-hyy^/^-2, 4 (6) --i/h: Kn t^y ^ v^^!> 

50 3-b Kni^v-^^yu- 1. 2-v^y^/U-2, 4 
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(6) VuM^]) ^i/=^^J:,^ 2-t: Kn^i/^-=5^ 

/l^-l, 3-e;^^^/l--2, 4 (6) -b: Ktnfcf y ^e;? 

[0 0 3 3] ( I - 8 ) j^^iSc 3-30 Xfl^fuJ^AiO 

7f^/i-r^y-i, 3, 4- hy 7«^/w ^ iJ^y'y 

A. 2 - v?rn^/PT 3, 4-hy;^ ^/W ^ 

ij^vy^!^^. 2-v?^^/uT5:/- 1. 3-i;^7«^/u 

-4 ^i^'v'y 2-v^7i^/^T^ y - 

1- ;^ 5^/1-- 3, 4-v?^^/l-^ ^ i5^y y 2- 
v^:3i^/^T ^ / - 1 , 3, 4 ^ ^y'y 

2->^^^yur 5: y - 1 , 3-v^yf"/W^ 
yy:=.57i^, ^ y- 1, 3-i>y^/u>f 

^^yy-i^i,, 2-v?^5^/UT^y-l, 3-v^:ii^ 
/l-^ 5:^y y 1, 5, 6, 7-7^ t: Ki:^- 

1, 2-v?y5^/P-2H-^ ^ K [1. 2 a] ^^^^'^y 
y:=^!>i^. 1, 5, 6, 7-7" t: Ki=i~ 1, 2-v^ 
y^/U- 2H- t-y ^ K [1 , 2 a] ^^yy 
i^. 1, Ki:^- 1. 2-v^y f^/U- 2H- t^y 

y - 3-v-Ty y ^/i— 1 -y ^/W 5: ^^^v y ^^7^, 

2 - v^y ^yUT ^ y - 4 -Tir^/i^- 1 , 3 - v^y ^/i^ 

^ 5:^yy :=^^7ix. 2-v^y^/i'r^y-4-y^>'W;?7 

/U7K:^:3ev';/^yV- 1 , 3 "V^y ^ ^ y ^ 

A, 2-^:^y^/i-r ^y-3-y^/u;^7/U7K:4-^v/y^ 
/i— 1 -y ^/W 5: i$^^y y ^-^A, 2-i/y^/ur^;y 
-3-y h^v'y^/i--i-y^/i-Y^i5^yy::^iJ'i^. 

2 - v> y ^/vr ^y-4-:^/^5:/u-i, 3-v^y^/i- 

y( ^^y]) ^^J>., 2-v?y^/UT^y-3-t Kn:3e 

1 -7«^/u>r y 2-v?y^/v so 

T^y-4-t Kn:3f-e/y ^/i— 1, 3-v?y^/u-r ^ 

[0 0 34] ( I - 9 ) J^^^ 3 ~ 3 0 X\^^thU.±,(D 

^/i-r^y-1, 3, 4- h y y^/w ^>5^v^*y ^i^. 
2 - v^^^/uT 5:y-i, 3, 4-hyy ^/i-'Y 
y 2-v?:3i^/^r^y-i, 3-v^y^yu-4- 
5: i/y*y 2-v^ni^/ur5:y-i-y5^ 

/U-3, 4->?:J^f^/W 5:i5^yy e^i^. 2-v^:3i^/ur 

^y-1, 3. 4— 7" h^^^/W 5:^y'y 2- ^0 
v?y^/ur^y-i, 3-i^y^/u-r 5:i5^/y 2 
- i>y ^/vT ^ y - 1 3-y ^/L'-r 5: y 

^7J^. 2-v?^^ywr^y-l, 3-i>:3i^/W 
y 1, 5, 6, 7-7"h^tKn-l, 2-v?y 

^/W-2H-'Y ^ K [1, 2 a] -r ^ :^Vy 1, 
5, 6, 7-"7" b^t Kn-1. 2-v^y^/l— 2H- 

t'y^KCi. 2 a] >r ^iJ^y'y i7iH. i, s-i^bK 

P-1, 2-v^y^/U~2H-t'y ^ K [1, 2a] ^ 

^^$^yy^7A. 2-v^y^/i'r ^y-3-v^ry y^/v 
~ 1 ~y y 2-v?yf"/uT^y-4 
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-Tir^/u-i, 3-v?y^/w ^iJ^y'y 2- 
i^y ^/i-T ^ y - 4 - y ^/i-;^/i-^':?i-^i/y ^/i— 1 , 
3 -v^y 5^/1-^ ^ y 2-v^y ^/i^r^: y -4 
-yh^i/-i, 3-v?y ^/i--f ^:^yy 2-v? 
y^/uT^y-3-y h^v-y 1 -y ^ 
yy^^i^, 2-v^y^/vT^y-3-*/^^/L'y^/u- 
1 -y ^/W 5 ^y y 2-v^y^/vr ^ y-4- 
t: Kn^^v-y ^/u- 1, 3->^y ^it^^y y ^7^=^ 

[0035] (I-IO) ^mi^4~3 0X(i^^J^-h 

!>A ; 2-v?y^/uT5: y - 1, 3, 4-hyy^/^7" 

h7t t'y ^>^:=^!>i^. 2-v^:ii^/l-T^y-l, 

3, 4- hy y^/i-7" h^t Knt-y ^ v>r:^C7i^, 2- 
v;?:3i^yur 5: y - 1 . 3 -i^y ^/w- 4 -n^^/^x h ^ 
t Kat-y ^c;?=.?7jx, 2-vJ:x^/i.r 5: y- 1 -yf^ 

/I— 3, 4 -v^::!!^/^^" t Kn ey 5: v?:=^!>i^. 2 

-v^y ^/i^r ^y - i, 3-v^y^/i-7" t try 
2-v^^^/wr :5:y~i, 3-v^y^>'u-r 
t Kn ey ^i;^:=.e7A. 2-i;?:3i^/V-T5:y-l, 
3 -v^ni 5^/1^7" h^t Kpey 5: e?^. 1, 3, 

4, 6, 7, 8— ^^iM:: Kp- 1 , 2-v^y^/U-2 
H->r ^ F [1, 2 a] t-y %i;>z=~f7J^. l, 3, 4. 
6, 7, 8 --^^i^t Kn- 1 , 2-v^y^/U-2H- 
fy ^ K [1, 2 a] fy %V>=^^J>.^ 2, 3. 4, 6 
-T^h^tKP-l, 2->^y ^/W- 2H-ey ^ K 

[1, 2 a] fc-y ^ v?:=ie7A. 2-v?y^/l-T5:y-3 

-v-ry y ^/i-- 1 -y ^/i-x t pnt-y 

, 2-v?y^/^T^y-4-rir^/u-i, 3-v^ 
y^/1^7" t Kp t-y ^ 2-v?y^/uT^ 
y ~4-y ^/u;j?7/UAK:?f-^iyy^/i-- i, 3-e/y 5^/^ 
X t kp i::°y ^ v^^-i^A. 2-v?y^/wT5:y-3 

-y^/u;^/^jj^':r^v'y^/i--l -y^>'^7" h^t Kp 

t-y ^ v':=^?^i^, 2-v^y^/ur5:y-3-y h^iyy 
^/u- 1 -y ^/ut" h ^ t Kp t'^y ^: v^:^^7i^. 2-v^ 
y ^/I'T ^ y - 4 — /i^/^^/i^- 1 , 3 — v^y ^/i^-r h y 
t Kp ey ^ v5J:=^^i^^ 2-i>y^/i-r ^y-3-t K 

n^v-m^yu- 1 -^^/l^T^ h ^ t: Kp fy 

2-i/y ^/i^T^: y-4-b KP'^i/y f^/^- 1, 

S-v^^y^/l-T^ Kp t-y ^ v?r:i!?A^ ; 

[0 0 3 6] (I -1 1) J^^^4-3 0-Xn^tL^J.±. 
(Di^}l Kp t'y ^ v^:=.e7 3.fr*&^*-r6^^T:^v^:=^e7 

A ; 2-v?y^/i-r5:y-i, 3, 4-hyy5^>/^- 

2, 4 (6) -i/t Kp t-y 2-v?:3i^/^ 
T^y-1. 3. 4-hyy^/^-2, 4 (6) -v^t 

Kp t-y ^ 2-i^yf^/uT^ y- 1 -y f^/^ 

-3. 4-v?^^/U-2, 4 (6) -il/t: Kp t°y ^ c;? 
r^r>^. 2-v^:x^/Ur ^y-1 -y^/i^-3, 4-v? 

:3i^/V-2, 4 (6) - v^t Kp fy 5: v^:=i'j7ix, 2- 
v>^^yur^y-l, 3, 4-7" h^^f^/i— 2, 4 
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(6) ->?t: Fd t:°y ^ v>^^7i^, 2-i^^^7VT^J 
-1, 3->?p«^/W-2, 4 (6) -v^t Kn ^ v> 
^^7^, y-l-:Il^/^-3-^f^/^ 
-2, 4 (6) -v?e t'^y ^ 1, 6, 
7, 8-7"h7tFn-l, ^/U- 2H-'^ ^: 
F [1, 2 a] t-y 5: i, 6-v?tFn- 
1, 2--^^ ^/l— 2H-^ ^ F [1 , 2a]t''y^v? 

1, 6-v^tFn-l, 2-iy;^^7\^-2U~ 
t:'y5:F[l. 2 a] t-y ^ v^rrii^i^. 2-v?7«^/^r 

^y-4-e/ry-i, 3 2, 4 (6) - 
v^t Fn t^y ^ 2 ^/ur 5: / - 4 - T 

-fef^-yl^-l, 3-i/^^/U-2, 4 (6) -v^tFnh' 

]} ^V^=^t;j>.. 2-i^p«^/uT^y-3-r^^/v-^^ 

/l^- 1 -7^ ^/L— 2, 4 (6) -i/t Fn t-y ^ i:/:^^!^ 
i^. 2-v^y f^/i^r -3~p<^/U;^/U/K:f^i/7i^ 
/l— 1 ^/V- 2, 4 (6) -v^t: Fn t-y ^ 
A. 2~v^p^^/l-T^y-4-7^ 3-v^y 
^^1^-2, 4 (6) -v^t: Fo fy 5: 2-i> 

p«^/i^r5:y-4-/i^/u^/i— 1, 3-e/^^/^7' 

t Fn try ^ 2-v^7«^/l-r ^ y-S-Tjx/l- 

^/l-Tf ^/l-- 1 -^'^/I'T" h ^ t Fn t'y ^ 
2-v^^^/ur5:y-4-t: Fn:3s^v-7<^/^-l. 3- 
v?P«^/U-2, 4 (6) -v^t Fp t-y ^ v?r:.^7A^<, 
[0 0 3 7] (II) 3^:^/^J^^:::^^7i^;^^;d->'^ UT 
f^TIBtO (I I-l) ~ (I 1-3) ;6S^tf^>tt5o 

(I i-i) m.mwi--^o(D^\^^n\^j.±.(or/i^^jv 

(I 1-2) j^^i5:6~3 OXf'i^ttl^-h<7)^^J^|^3 

(I 1-3) mMW^--^0X\^^fh^M.(Ofi^^^3WL 
10 0 3 8] (III) A'Md^-y^t^=^^ J^^ti'f'^^^^hX^ 

x\%~r^<o (iii-i)~(iii-3) t^mihfx^ 
(I I i-i) K^3S:i-3 oxfi^;^b^_b(7)r/u^yi^ 

i!r^:;^irs^^ JU, y ^/v h y ^^/i-^:^^^ ^'i^s^ ^ ^/^ 
/U7t>>^^:=:.!>A, h y ^/U:7'n tVW^^^.^t;— 
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(I I 1-2) ^mme-s oxn'tMj.±(D^^m^ 
(I I 1-3) mmms--3oxi^^th)^±(Dm^^4 

l-i^p^^/i^^^y^yi^y^'^J^. 1 

10 -p^ ^/V^- 1 -:3i-^7l-3j^;^:d^^:=^!>ix. 1, 1— 

1, 1 - v?^ '^^^/U;^^;?^/}^ y "t"^ 

-v^nl^/^:^^;^7j^y ■^:=^r^^, 1, 

[0 0 3 9] (IV) Sm,:t^y=-^M^:^^:tl^t\^X 
flTfB(D (lV-1) - (IV- 3) ^^m^f^tb^. 
( I V - 1 ) 1-30 Xf±^;fti^±c7)r/u=¥/w^ 

(IV- 2) j^^^6-3 OXfi-^tbJ^±(7:»3S=^®^»3 

/W;^=^y^^7i^^ ; 

(IV- 3) ^^^^3-3 OXf^^ttJ[^±c7:)flg^S*:3i3^ 
;2j-^y:=ir>Jx ; ;^^y^:^^y ^- i^A, :7 :=^/^:d-^ y 

[0 0 4 0] ::tLb(^5t>&^Li/^c7)fi, 4^r>-^^ 
3 oxfi'^;h.i^-h'7)M;^l^mr>-^^^7A. j^^iScs- 

3 0Xfi-^;ftJ^±<7:)-r ^i^V-'y K*ifc3'-3 0 

t:/^^'^^. h y oi^ypy ^/uTV^r::^7i>., 1, 

2. 3. 4-7^ hy;^^/^^ ^iJ^y y 1, 2- 

3-y ^i5^y'y \~:^^)V-^-:x.^;V^ 

[0 0 4 1] (B) (Dnr=^:tiy^if^}S.'r^mmm<D 

(I) ;357/i'7j^'>'^^ UTtlTiat^ (i-i) — (I- 
4) ;6S^tfetLeo 

( I - 1 ) mmm 1 3 0 xf^-^ttjy±<75^?p^tj?^is 
( I - 1 - 1) 1 m(Dmfii)5m:^^i-^<:ym ; mm. 

^^-t-vhS^. ;^7:7^yy^m. ^-^y/^^^ 
50 ^])y^^>^m. y^^r])i^m. -<---::=^i^m.^(om\^:^ 
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(1-1-2) 2m!^±(Dmmm:^/i^:^i^^\ ^>=^^ 

-^n^-^, ^VU^/U^. Tv>t:'":/g&, T 

ir/^^^^^, 1, 1 0 —r";^ 
gg, 1, 12-'f:^>iy^/i-:^i^^. 1, 

y^/U-v'nV^, :3i^/P-vn^/®^, y^^/U-v' n 3 
-y ^/VTi^evl^, 1, 6 -• r';«7>'v?^/U7K^^l&, 

2-:3i5^/l.-3-y^/V=i/Ni^^, 2, 2-X(i 
2, 3-Xtl2, 4-Xfi3, 3~v^y ^/Ui5^Vu^/U 

3 3-7«^/U':^/l-<5^/^K. 2->^'^/^::?^ 
^^V--^. 5, e -'f:^>'i^:^/l^:^^l^mm(D^;^^m^ 

1, 10, ll-Xti5. 6, 1 l~-<i^^'f:^iyh]) 
1, 2. 3, 4-:/^:xx h7;&/^^'>^ 

(1-1-3) :^-^v-M»;^;^/^3^<Vg^ ; =r-/V 
(1-1-4) ^:tmBm:fy/^:^<>m;^^i>y^^^:^ 

i^m^ ; 

[0 0 4 2] (1-2) ^mm7^3 0Xit^n}^±(D 

( I - 2 - 1 ) 1 m(D^^m:^/i^:^^>'m ; ^ 

(1-2-2) 2ffii[^_h(Z)3S=#:^;^/U7j^'>'@^ ; :7^/U' 

^>^y^/i-m. "ruy^/i^m. hv^vybm. 

( I - 2 - 3 ) :i'^i^^mm^yi^^>m ; ^ V 

/u^^ ; 

[0 0 4 3] ( I - 3 ) 3^30 Xit,^th^±(D 

i/^ n^^^x^-- 1 , 2 -v^;t'/i-7K>'^. 1, 2- 

-7=7^^—2, 3 -v=^;^7 7U/J^':/^, t'^v^^ n [2, 2, 
1] ---y^^- 2 -rii>'- 2, 3 -v>;^7/U7K>'^. t'^e/^ 
o [2, 2, 1] -^>^^-2, 5-i/^>'-2, 3-v^ 

[0 0 4 4] (1-4) 

^ ;K ^ i//us t m^tizims-^ ^ w 

-r6j^*ifc3~3 Oc7);^7/U7K>^m^^^Jf ^:ft5o 

{4^^t^<2^*P(D::^^fex-J: < . M-g^SfiS?^ b< i 6 - 1 

0, 0 0 0. $e3t^:»^U<fi2 0 — 1, OOOT^fc 
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[0 0 4 5] (II) :^/i^^>'^ti.X{^Tne.(D (I I 
-1) - (I 1-3) ^s^Jf^);h.^o 

(I I - 1 ) ^mm 1-30 xfi-^ttj^A±(oiafp:RT>*^ 

(I I -1-1) im<Dm^m:^/i^^>'l^; 

1^, ^f^i^^^;^/^/^::/^, 1 — 1 ~;^/^'/J^>' 

(11-1-2) 2«i^±co^gte;^>^/^:^>^ ; y 
^-^^ 1. 1 >'v>;=^/i-^v®&, 1. 2-^^>'v= 
20 1, 1 -:7'n>''^>'v^><./i'/JNV®&. i, 3- 

(I 1-1-3) :t^^ymmm:^/i-^^i^m; ^^"^^^i^ 

(I 1-1-4) :^ji'^mfS5m:^/^^>m: ; >^/V7M^ 

[0 0 4 6] (I 1-2) j^^ifce — 3 0Xfi-^ttJ^± 

( I I - 2 - 1 ) 1 «(7:)^S^3S=l=:^:^/i-^ ; 
if p — h/i^^>'-^/^>i^:x^. o - h/u^ 

30 m— h/w^^^v::^/^*^®^. o— 

- 4 — ;^y^;iN>'^, m — U^-- 4 V'^. 4 

(11-2-2) im(D^^^^^m:^/^^->'m\'^y 

(I 1-2-3) 2ffii^±(7:>3f#i^>^/^^>'®£ ; m—^i 

1, 5 -■^:7:5' u>'i>><./VAiN:/g&, 1. ^—r-y^yyi^ 

2, 7--:h:7^ i^>-i;?;;^/U7^:^^^. ;^/U7}^^^>fl::7Ky 

(I 1-2-4) ; :7zcy — /i- 

- 2 :7a./— yu- 3 :7zq 
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:7a:^l 5 - v^:?^/W;i}^ V-^. 2 - rd" =^5^ h /I- 

4 — p^/l^Tj^^-^^ l^yVUv-V— 4 — 

2-;d-^v— 1 h:3ei/-^:x^'>^-4-;^ 
1, 2--v^:2h:3ei/^i^if>'-3, 5-v^;^<./U 
xf^^^g^, i/yvue/:/-4, 6 -V^;^/Wy1^>'^, t Kn:3f- 

y >';^yu4^:/^^ t:Kn^y>'-2, 5 — v^;^/^;*^^^ 
1, 2, 3- :2i-^i/-<>'if>'-4-^/WA|^>'^ 

(I 1-2-5) ;^/i-7}s^§i^^/^7}^'>'^ ; o-;=^/^7t^ 

2, 4-v^;^yu^Sai=®&x 3->^/^3a^>^^$?/^g&, 3, 

y^/i'^'ri^:^^ /u^^ 2 - y ^/u- 4 - 
m. 2-p«^/v-3, 5-e^>^./U7i>^.&#^. 4-:/n 
tvw- 3 2, 4, e-hyx^^/i— 
3 — 2—?^^/i-- 5 — u>^^ 
/i^^s 5 -^/i^/i^iM; -^/u^. 3 -^r^^v-- 4 

(I 1-2-6) ; ^:?h:7a.y- 

(I 1-2-7) ^(D{^'^mm^^'r^^^m:^/^^i^ 

tK-2, 4-v^:^/^xi^>'®&. Tir S:7zciy v-o-^ 
yu^^-g^. Tir h'7cn/ 2, 4 - v^;^/^^:^^. ^ 
v-y^:/ V- o -<:/y':7^y 3. 

3' 4-r 5:y :7ciiy— /u-3-:^/w 

r^^ h^=3ey 1 r^-h^^ 
y::/-!. 5 -i/y^/^^v-^. Tvh^^y:/- 
1, 8-^/;^/u:!j^>'®&. r>'h7^y>'-2, e-i/y^ 
2 -y ^/ur^^ h^^y 1 -;^/V7i>>^g& 

[0 0 4 7] (I 1-3) mmms-^s oxn^ri}^± 

:7 3.y-'/u-4-^/i-7jN>-K-Cfoeo 
[0 0 4 8] (III) y^y—/i-mt\^Xi'±Tt^(D 
(I I I - 1) ^^m^^fhth^, 
(I I i-i) K^Se-s oxf^^tbj^-bc^smxt^ 
^gjft:7a.y — ; 
(I I I - 1 - 1) li&(D-7 3^y~-/u ; :7aiy — /V, •:^ 

i/uy— /K :3^^/^:7^y — /K niSLtJ^-Y y :yn tvu:7 
^y— /K n:s.t)?^ yT5:/i-:7aiy — /K ^yy^/uy^ 
^y-/K y K^^v^/^>^^y — /K ^^-ry'y— /k y' 



(10) #r?S2 0 0 3- 2 2 9 3 8 

18 

(I I 1-1-2) 2«i^±fDr7^y — ; ;^7T'=i — 

[0 0 4 9] (IV) ^y^i.<ni^r/i^^/^M^^^ 

■7"/l-^ UTtiTIS(7) (lV-1) ~ (IV- 2) ^^^^iif 

( I V- 1 ) mmwc 1 3 0 x{t^ri^^±(D^y riv^ 

.^g^ji^x/v. ^ y-r iy/wp^::!^:^^^/^^ ; 

10 (IV- 2) j^*m2'-3 0X^^■^:fLi^±^50v^T/^^/^ 
^^v^/w) mVk^y>^'rfV^ V'^ yy'l/fy^mWi^:^^^^ 
m ; 

[0 0 5 0] (V) 7^^^7^ag^$^ LTfiTlS<D (V- 
1) - (V-2) ;&S^tf^:h.e. 

(V- 1 ) ^ ^m.<Dr 7\^^-/i"]^7m.'m'^^it^m^ 

20 (V-2) ^!j7®&(75«®&:i3J:t>V:^fcfi«®&:^y^7^/l-^ 
-ya^- vmwm ; ^y*^#:<^i¥^i: LTfi#fF2 9 6 

6 4 5 i-^<^$Ri;if5«cbrfe6t<D^MSffl-e^6o 

[0 0 5 1 ] :LtLh(D^'hB^\^^^(o\^^ /i^-^-yWi. 

[0 0 5 2] m (B) f^S^^^i^cb LXfi#(-PS^$tb 
msmr^ly^T/^-^Mtn (/>ny>'>fkT/i-^/K r 

J:«9#^^^'5o r.oM5t^fei^f^Mfia^<^^i!#rpw0 9 
5/1 5 5 7 2-^. 2 9 6 4 2 4 4 ^^A^m^^m 

[0 0 5 3] smy^/i^^^-i^^&ity^/i^y^i^^r/i-^ 

m.m<Dnm\'tMmt\.X\t} . p. Ma r i no, "T 
opics in Sulfur Chemistr 
y", vol. 1, 1976, p. l^t^llHicUTfe 

[0 0 5 4] ^fc. 4«s^^;^.l^:=^yAJfef^^3^^y:7 

mm) xAm\M. ^h\^^^^^i^^^i^^7Kmi\:M^ 

tt^o r(7:'Magi*(7)p^i: LTilP. Beck "Org 
50 anic Phosphorus Compoun 
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d", vol. 2, 1972, Chapt. 4, p. 1 

[.0 0 5 5] 3m:?^^y:^'>i^^g«::^-7"/^^r/^^/^' 

?i(7:'fi^^<^r LTfiG. W. Wh eland, "A d v a 
need Organic Chemistry" 19 

49, p. zHm\^^m\^x'h^. mz^mtmmx-^ 

[0 0 5 6] :i(DX,o\z.\^xnhthfzM (B) J;i*dI/^T 

1:0. 5-1. &Xh^o ^mmT=^:t>^^'^0, 2!^ 
[0 0 5 7] ;$:^0J{r:4ott^®»^:/^ViM::i^ffi^tb 

^mmm^ (a) rv^ (b) ;5-f./e^^o m (a) 

(A) : (B) =1 : 0. 1 - 5 Tfe "9 . ^hl^^iJ^L^ 
<fl (A) : (B) =1 : 0. 2^2X^^o (B) 

0. 1 J^±-e^^.?:I<fm/E/65?i5< !9. 5UTXh^t 

mmmmth^^ -r^^t?^. ^ (b) mmxm (a) m 

*fl. I^mi±^7)^.^.;5^^$^^ L< 0. IJ^ii. 

[0 0 5 8] 7^^0^^;lib^l/^x. m^mm:t=-^M.m. 

(B) ii^^mtts^^^ (A) ^ji^^Lfcm. ^i£^(Dm 
mm^m\^^rz.mm=' ^^-r vi^tD j: 5 {^^m-r^ :it\:ix so 

oT^^-^Vi?-^-?-{^^Ab-C^ct<. ^fci. m (A) 
^?f^^-r^^t;if^ (B) ^j^^!jp-r^^^f;iJ:oT«'a',Jr 

[0 0 5 9] ^%m<Dmmm^^^^ h\^'xmmmm. 

mthmM\mL. ym:^:^^.^. m^mmm^ 

\^xn. Mx.f-fy wb-g^ifej (u^^^. m.])iym. 



2003-22938 

20 

(^y :?i-^v':3i^U':/y r:i/u>^ai:=^/v-ni— r/K 
it^mm -^=3rv/:yh. cuijy^y^yh, y 

-^A/^^) . ^^^it^m (;Ky tf-/PT/u=i-/i-M. 

2Ky r/u^i/:/^^y ^^^y r/^^^r u^^^^y /u 
TKyr^y/ur^: h\ . ^ 

mmi^o^m^^^h&i^ u< nmMW(D 1 omm%^^Tx 

[0 0 6 0] ^^^(omMni'^. #tt^Mb^^C^^i/>j5 

mx^m^^^^^x-h^^^^^K mi^x^^^ti}m^i. 

^y-^K :/n/>y-/K ^ yy^n^NV— /i-^) . ^}) 

y /K v^^^u:/^y =1— 
h y :3i^ui^^y =1— /K b y y'ci t'u^-^y 

/^y\ y ^7U;i;/^tr /i-. :3^^/^;^/ut:">— /K y'-^ 
/u;!&ywt:' h— /K h ym^UV-^y /l^^y y ^/Um 

— 7"/^. h y ^^uyy^^y r^i— /i-^y y^^/v^---7"/K 
:yn t-i/vy'y yw^y y 7"/K y'pif'u^^ 

^^y =1— /u^y tVU3i— t'/K i/>^o t:'u^^>5^'y n 
— /u^y y ^/Pcn— '7">'K -7" t Kn:7^>'^) , 
rc — -r/V (:3i^lx^/^'y /Ui/y ^/U-rc— 

7^ h ^ni^l/>'>^'y /U^/y ^/P-rc — 1, 3- 

i^yt^^^^m) s :=^hy/^ (r -ir h h y /K -<>'y:=- 

h y /U^) , >5r h (Tir h y ^/Urc^yU>5r h 
^) . r ^ K (v^y ^/u^^/i-AT^ K. i^y^/i-Tir h 

^§^j»tim»s^i ofia%Jt^T;ei^?^b<. ^ 

h U < 5 fiS:%j^JlTr*fe «9 . U < 1 

*ft%«r-r'^6o ^fzMmmwx\tm^\^< },'±7\^'m^- 

l%Jl^T-cfc«9. ^^l;i$?*U<flo. 3%J!^T-x?fc 

:?^:/'^^ra^5^el^L<f^l 0 p pmi^TT^fei9. 

»^ L< {±1 p pmigJ^TT^fc^o 7K5)'/5f^^l%l^T-t?fe6 
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[0 0 6 1] *^B^tcdott5m«?Kt^. mm^^yfi^-^ 
(A) ^ximmm:t=^^j^^ (b) 

m(Di\mmt}^^-r^^mm:t:==^^M.m. (b) ^m^x 
m<Dm^mM=^ i^fiy^^n^ w <^ ti^x% ^t\^^bi¥m 20 

[0 0 6 2] 

immm^ m^^mm(o^wtf^t^m:mm\^<:>\^^xWim't 
[0 0 6 3] MMm 1 

i—^^ift-^^'±xm^-r^:itKx y) :=^^^y'>'^m^ 

ni:/0. 5 g i: p - h/w^>^;^/i-3i^v^i^2. Og^^ 
tf7K-^^y~/^ (1 : 2) ?^*g5m U^l^rUT*! 0:»- SO 

^i#_b(tYcmi 0 5t:-ci o^$£^fi^-r6 

xm^ 1 0[H]»^)7gb. ^fb^S'&TKy :xl^u:/i;^^:3f•^/ 
m^m^Mm.\^fzr^. ^i^'fi^^m^^ymi-nm (1 

0 5"Cr^l05^) Lfc. -^(TD^, r(Drn>'7^-Vi?-^T-tC 

'7^;\^mi, 2, 3, h^Tf ^/W 

^itl g (^^^/^S^/l, 2, 3, 4~'7' S7^^>'^-< 

ii:. ^t&miE5 0 V|^m^42 2 0 At F(7)r7^^: 
i^m«f='>'T':/f-^»^Lfc (i^^X: (|> 10 mm XL 
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1 0 . 2 mm) o 

[0 0 6 4] ^ffi^d 2 8 1 
[0 0 6 5] tbKFd 1 

^^^s ^itTit[H]-r-5 :Lt\^^^^ i^^i^^m=^ 

SrWfco -^to^. r<?:)=i>-T^:/i^mT-t-m*^Ki^^if 

^*&miE5 0 V#m^»2 2 0 M F(Dr/^^:=^^' 
1 0. 2 mm) o 

[0 0 6 6] m»*Sl ; :7>^/W^l, 2, 3, A.-'tV 

[0 0 6 7] Jte^ll 2 

/^^/^^^fi^ffi^!ll ^I^^{3:u;^c. 
[0 0 6 8] ^2 1 - 8 tfcg^^ll 1 - 

2fior/^5;^!>i^^^=I>"r^>^i^{-ov^T. ^<O^M^ 
[ 1 2 0 H 2 X(DW^mM^. 1 0 0 k H z X(Oy( 1^}^ 

f^) ^t7)^i^ffiT^:^b/Co 

[0069] ^2J:^ ^/^^T^^il <9 . tb«?M 1 

(o7i.^m\i^xmjSL \^fz.rf\^ ^=^^ j^mM=^ i^y'i^^x 
^mm(DmMmi-s t\tm\^xm\^<^ >'^^-^^ 

[0 0 7 0] 

imm(D9j}^] :^mm^x^mmi^m^^^ (a) :&t)?^ 
mm:t:=^i^j^m, (b) ^^bjfc^m»s^^^/^^m«='>' 

( 1 ) mtimm^-<}^-^j: < mm&^m\^^ 

(2) ^ 

(3) ff«tt(cffitt^ 

(4) ^i,?texm-ejs^x*#^o 
[^1] 
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(13) #^2 0 0 3-2 2 9 3 8 

23 24 



















1, 2, 3, 4-7"^^ 
















1 - > '^^/'U- 3 — 






p — h.?Vac:i^ 


1, 2, 3. A—'rVy 






























(juPat 12QHz) 


(xnQ atlOOkHz) 




m) 




2 2 1 


2 a 


1 3 


0 


mmm2 


2 19 


2 4 


1 7 


0 




2 2 2 


2 3 


1 4 


0 




2 2 5 


2 5 


1 3 


0 


mm^5 


2 2 3 


2 6 


1 5 


0 




2 2 1 


2 5 


1 6 


0 


%mm7 


2 2 5 


2 3 


1 3 


0 




2 2 0 


2 4 


1 6 


0 




2 18 


14 5 


1 2 


0 




2 0 7 


2 2 


152 


2 3 



02) mm 



02) mm 
H# :kmm?^Mmiz'^?^M^mmi& terms 

02) mmix 

izmmpmnnz^f^M^mmm terms 



-13- 



